Under certain assumptions on the compactly supported function 2 CR d , we propose two methods of selecting a function s from the scaled principal shift-invariant space S h such that s interpolates a given function f at a scattered set of data locations. For both methods, the selection scheme amounts to solving a quadratic programming problem and we are able to prove errror estimates similar to those obtained by Duchon for surface spline interpolation.
Introduction
The scattered data interpolation problem in R d is the following: Given a set of scattered points R d and a function f de ned at least on , one seeks a`nice' function s which interpolates the data f j ; that is, which satis es s = f 8 2 . The reader is referred to the surveys 3 and 5 for descriptions of a variety o f i n terpolation methods. One such method is that of surface spline interpolation see 4 which w e n o w describe. In order to discuss the error between f and s, let us assume that is open, bounded, and has the cone property, and assume also that := closure . The` ll distance' from to is the quantity := ; := sup x2 inf 2 jx , j. Duchon An outline of the paper is as follows: In Section 2 we prove that interpolants from S h ; A exist whenever 0 h sepA=" , while in Section 3 we settle some technical issues relating to the convolution f when f is a tempered distribution. We show i n Section 4 that the error is controlled by the cost functional 1. 
Convolution with the distribution
In this section we settle some technical issues related to our cost funcitonal 1.3. We begin by proving the existence of the compactly supported distribution mentioned in the introduction. With the existence of settled, we turn now to the issue of de ning the convolution f assuming only that f is a tempered distribution. Our de nition is valid not just for , but for any tempered distribution whose Fourier transform lies in the space M de ned below.
Let S denote the`rapidly decreasing functions' the test functions associated with tempered distributions topologized as usual by the seminorms f n g n2N , where For example, if u is a compactly supported distribution, then it follows from a theorem of Paley-Wiener that b u 2 M . I f g 2 M , then it is a consequence of Leibniz' formula that g 2 S 8 2 S , and it is a consequence of the closed graph theorem that the mapping 7 ! g is a continuous operator on S. Consequently, the mapping f 7 ! gf is a continuous operator on S 0 the space of tempered distributions whenever g 2 M .
De nition. Let 
An Error Estimate
The following theorem contains our basic error estimate. In practice, the function g will be the error f , s. 5. An analysis of 0
As mentioned just prior to the statement of Theorem 4.1, our error estimates will employ Thus, the right side of 5.1 is an important quantity. T w o estimates of this quantity are given in the following proposition.
